Abstract:
The thalamic reticular nucleus (nRt), composed of GABAergic cells providing 28 inhibition of relay neurons in dorsal thalamus, receives excitation from neocortex and thalamus. 29 The two excitatory pathways promoting feedback or feedforward inhibition of thalamocortical 30 neurons, contribute to sensory processing and rhythm generation. While synaptic inhibition 31 within nRt has been carefully characterized, little is known regarding the biophysics of synaptic The thalamic reticular nucleus provides feedforward and feedback inhibition to thalamocortical 54 relay neurons. A minimal stimulation approach was used to isolate and characterize the two main 55 excitatory inputs from cortex and thalamus to this nucleus. Thalamic inputs were larger and had 56 faster AMPA receptor kinetics promoting rapid feedback inhibition, while cortical inputs were 57 kinetically slower and recruited a greater contribution from NMDA receptors leading to more 58 integrative feedback. (Ross et al. 80 1995; Friedberg and Ross 1993 ) and possibly pain (Kolhekar et al. 1997 ). Therefore, a more 81 detailed knowledge of the nature and features of excitatory inputs to nRt is critical for our 82 understanding of how the thalamic circuit functions under physiological and pathological 83 conditions, and for developing realistic neural network models of thalamocortical activity. 84 Some properties of these two major CT and TC excitatory synaptic connections onto nRt Germany) and an infrared video camera. Further, the identity of each neuron was confirmed 157 physiologically through depolarizing voltage clamp steps to -60 mV that triggered well clamped 158 transient inward calcium (T-type) currents with inactivation time constants > 50 ms (Huguenard 159 and Prince 1992). 160 Experiments were performed in the whole-cell configuration using the patch-clamp .mol -1 , T is the temperature (32°C/305.2°K), z is valence (2 for Mg where Z jk is the discriminant Z score of discriminant function j for object k, c is the intercept, W i 298 is the discriminant weight for independent variable i, and X ik is the independent variable i for 299 object k. The number of discriminant functions generated always equals g-1 (where g is the 300 number of groups being discriminated, 2 in our case). 1.72 ± 0.11 ms in Type 2; p < 0.001 for both). By contrast, the amplitude of the fast component 360 was larger in Type 1 (p < 0.05) whereas the amplitudes of the slow component were not different 361 (see Table 1 ). Interestingly, we observed that the ratio of the amplitude of the slow over the fast 362 component (% slow , see Methods) was smaller, 7.5 ± 0.3% for Type 1 compared to 14.5 ± 1.3% in 363 Type 2 (p < 0.001), indicating that the two components contributed to the overall decay with 364 distinct relative weight, the slow one being more prominent in Type 2 (Fig. 3B2) . In addition to 365 these kinetic differences, the EPSC were distinguished by their magnitude, with a larger mean 366 peak amplitude in Type 1 (473 ± 48 pA, n=64) than Type 2 (307 ± 48 pA, n=29) (p < 0.05). The voltage dependent properties of NMDA conductance were further investigated from the fit 457 of the g-V curve of individual EPSCs (Fig. 5A3 , 5B, 5C and see Table 2 ). The mean value of the 458 voltage at which 50% of the conductance is activated (V 0.5 ) was more depolarized in Type 1 (-459 0.92 ± 1.08 mV, n=48) compared to Type 2 EPSCs (-7.92 ± 2.02 mV, n=17) (p < 0.01) whereas 460 the slope, quantified as the slope factor γ (see Methods), were not significantly different (slope 461 factor γ = 15.5 ± 0.4 mV in Type 1, n=48 and 14.8 ± 0.6 mV in Type 2, n=17) (Fig. 5B ). This 462 result was confirmed when individual g-V curves were normalized to their maximum (g/g max ), 463 then averaged for the total Type 1 and Type 2 population and the resulting mean curves were 464 subsequently fitted (Fig. 5C) conditions and the results are summarized in Table 3 .
504
In the presence of NMDAR antagonist, AMPAR-mediated EPSCs evoked at -70 mV 505 remained larger and faster in Type 1 compared to Type 2 (Fig. 6A) . Indeed, as illustrated on the 506 Figure 6A1 example where normalized traces were overlaid (Fig. 6A1, bottom Table 3 ). Because we did not observe Table 3 ). The decay times of EPSCs were similar as well (see Table 3 ). EPSCs were also evoked 541 at different holding potentials to study the voltage dependent properties of the isolated NMDA 542 component. As in control, the I-V curve in presence of NBQX was non linear and the reversal 543 potential close to 0 mV (data not shown). On average (see Table 3 ), the properties of 544 pharmacologically isolated NMDA EPSCs were similar to those of the slow latency NMDA 545 component measured on the composite response in control conditions ( pulse to evaluate the normality properties of our Type 1 and Type 2 responses ( Fig. 8A and 8B ).
570
We also investigated whether the synaptic responses display short-term depression or facilitation 571 i.e. decrease or increase in amplitude, respectively ( Fig. 8A and 8C ). An example of the paired 572 pulse paradigm in Type 1 and Type 2 groups is represented in Figure 8A , with the responses to EPSC1 vs 1.98 ± 0.34 ms for EPSC2) (Fig. 8B, right) or amplitude (-0.46 ± 0.13 nA for EPSC1 581 vs -0.46 ± 0.14 nA for EPSC2) (Fig. 8C, right) were observed for the Type 2 responses (n=7). 
